(19) 



■JAPANESE PATENT OFFICE 



PATENT ABSTRACTS OF JAPAN 

(11) Publication number 06172338 A 
(43) Date of pubfication of application: 2t .0644 



(51) Int CI 



C07D307/33 
B01J 31/24 
//C07B 61/00 



(21) Application number 04324468 

(22) Date of filing: 03.12.92 



(71) Applicant TOSOH CORP SAG AM I CHEM 

RES CENTER 

(72) Inventor KOGA KAZUYA 

MIYAKE TAKANORI 
ARAI SHOJI 

FUCHIGAMl TAKAMASA 
WAKASA NORIKO 
6ATOKUKA 



(54) PRODUCTION OF LACTONES 

(57) Abstract 

PURPOSE: To obtain a method far producing lactones, 
especially r butyrotactone In high activity and yield 
under relatively mild conditions using a stable catatyst 
in hydrogenating a saturated and/or an unsaturated 
dicarboxylic acid anhydride as a raw material. 



CONSTITUTION: This method tor producing lactones is 
characterized by using an organic diphosphine compound 
in hydrogenating a saturated and/or an unsaturated 
dicarboxylic acid anhydride in the presence of a 
ruthenium catalyst in a liquid-phase homogeneous 
system. 

COPYRIGHT: (C)1 994, JPO& Japio 



-1- 



(i9)B*Bfciw (jp) (12) & H ijf & $g (a) (nmnmmmm 

#i§¥6- 172338 



(43)^10 ¥^6^0994) 6H21B 



(51)IntCl. s 




F I 




C 0 7 D 307/33 








B 0 1 J 31/24 


X 7821 -4G 






// C 0 7 B 61/00 


3 0 0 










C 0 7 D 307/32 F 






% 


»#«©&2(£ 5 H) 


(21)WS#^ 


#§l¥4- 324468 


(71)fflSA 


000003300 










(22)tHHB 


¥£4fp(1992)123 3B 




tO OMSrfliK rft BfiJPT4560#*!5 






(71)ffl^A 


000173762 
















ym&^m&iwiH i t@ n# i n 






(72) 










HSMBSari:*giJ«6-7-5 
















HSmBSBrU*S'J*3-5-l 
















iupmiiaiHj^53Te 8#52^ 











(54) 7f h>m®mu& 



(57) 



-919- 



(2) 



1$Ri¥6-l 7 2 3 3 8 



57 h >«©»!#&. 

[3893©»»lfc&91] 10 
[00 0 1] 

Q£*±©«JH»»] *«Wi45fh>*©«SttfcH 

fclW*. 
[0 0 0 2] 

[&*©&*&] «*. iw*tf/xtt**»3>*jw«> 
•j-*fca&©*js6CHi/Ti4. *<©***i*snr^ 

3„ it? 
[0 0 0 3] «*tf. *Bttff3, 9 5 7, 8 2 74T 
BRuCh (PPhi) i*fl|VJ&*IMbfij6©«j5ft» 
0. £fc*Btttt4. 4 8 5, 2 4 6*ICtt. E«©» 

4- 2 5 7 7 lf^StttRu (a c ac) jiC*?? 1 

s. 

[0 004] 

4, 4 8 5, 2 4 64) . gUK««tftCT«fcft?©R 

[0 0 0 5] Ru (a c a c) »fc*?fM^7^> 
£#$&fc##2l*.5£8c (#18686 4-2 5 7 7 14 

[0 0 0 6] tCT. HMOlM*. KRtLTffifU 40 
[0 0 0 7] 



[0008] n*. *t=9Amoflf« 

tffl^Sut £#IS<!:-r5 7 7 h >S©fr«&SigS fc 
B8f5t)©T»-5. 

[0 0 0 9] ttT*WHfcoV»T»HfcHSW*. 

[0 0 10] *£Htt. «»»tf/Xtt^«fty**# 

H*R*J4*5i o©>>*;v#>»©«i*«$fflv»ar 

*#«fctt, **VW>«. I*3A> 
A£r«, **£W*;MMW#»fSn*. ntiS©? 

[0 0 11] £*6IIftTi&Sfflfo£;fcte*g&fD 

6«£©ttett*Trfi&anTv»T*At>. 
[0012] mmtbTjiT-v&im* 

a, gitJiT-OJ*. a»?flywx-^A, «B»;i^-<> 

A^©fct8Kit. Nl4U^=9A*CD#m& MJX 

v7DDHJX (h»J7x:=JV*X7<f » ;Pt--^ 
A, 7nnHJX (K'J7x-^*X7^» fcHUH 
;i>x=7A. yjrnnfh?^ (MJ7i-MX7 
-r» *t--£A, -77an$?;fr;i^;nfx (hU7 
xrWX7-f» rt/f--7A. h>J jtUPtf-JUfX 

(hU7xr;i/Ji>X7-f » JPfOA, ^DDtH'J 
H*;U#-;UhUX (h'J7xr:;V*:X7W» Jl'X- 
7A> tfX (hU-n-75 1 ;V*X7^» MJAArf 
-;Wl,x-9A^©^ai>J>mft;^ rt-7*M 
— ^ AK— * U £A, "O^ftjfcfcjWkft: 
"7 A. i?7"D€hiJ^J>jpn;WVx-»>A» 
^-^h'J^x-^A, x h 7 1 K U h'x**^*-^ 
JPx-^A, x h yjj)V$=.JH?\z F'J H^x^^A. 
* 7 7 x# A )l#-)l^ttJl>7--V AK 5*fc S/ 7 A. 
*>7 s **Jl'tf=yi'fcH'J KHJ;Vx-7Ai£xh77 
xz:;U*X*=>>A^©*J^^;i^ft:fl:-&1Sj^*^^ 

[0013] j],T-<5mm<»mm\*, summi u 

y h^*©;P7--7Ai:LT0. 00001*6100 
^JK ff$L<ttO. 0 0 1*6 1 0 ^©fcHtfJ: 

[0 0 14] *»WfcfcWTtt. ;Ux-7Afi4tti:*lt 

oTtt, #tt^*X7^>fc£*ft#eft-r£t>©-*>eft 



-920- 



(3) 

3 

^UTfllViTfcSXA&K fcSSA/, ;VxX7£«j« 
[0 0 15] *38MTffl^6n**«3?*X7-f 

ft^**«fflf*i:tatT*«. jM*»ictt. i. 2- 
ifx (?7i;WX7-r;) x*x i, 3-trx 
(•77i-W77>r;) 7*n/tx l, (s? 

7xXJP*X7W/) T^X 1, 5-tfX (v7xX 
J]/*X7^7) t>JX (4S, 5S) - (+) - 
4, 5 -t'X (-77irWX7-fy^f;W -2, 2 
-3?^*-l, S-^**V5», (4R, 5R) - 

(-) -4, 5-tx (^7x-j^X7-ry^5 1 ;w 
-2, 2-p^)v-\, s-vttv^ymnmmi 20 

•7*77^ >I, 1, 1* -tfX (-77xXM77>f 
7) 7iQt>, (R) - (+) -2, 2' -tfX (i? 
7i^*X7^;) 1, 1' -t'^-7^;k (S) - 
(-) -2, 2' -tfX (77i3*X7^) 1, 
1 ' -H7 v 75 1 ;^©3Sr#«^*X7^ >S##tf 6 

[0 0 16] *»WPfflV>6nS*«5?*X7^>fll^ 
&©&!£«:. frT-Vkimi^MZtthT. 0. 1 

#£i o om »SL<iio. 5^e5o^;>©i5H 50 

TtfflSns. 0. 1 ^;|^-Ctt-H*fc3»«fl*5883 
ni*, 1 0 0*;P*»A*i3Kfc«tti8**b<ftTr 

[0017] seic, (&sicj6i;t, sh^ici^©* 

X7^>£^tr#«*X7^>{b£8J£i3s}ibTt>J: 
K *ftrT*»&tt, «*.«. h>J7*5 1 JP*X7-f X 

h'j^-^f 1 ;i/*:x7^ >^©hU7;p+;i/*X7^> 

& hU7i-MX7^X f-»J h'j;l/*X7-f 

^fflfitt, ^x^^Attjil^KC^bT, 2 0 0€:;U 40 
ftT. ff*Kttl 0 O^KTOWBTfttfflStl*. 
[0 0 18] *»MO*ttC*t»TJ4. «SfO&tf/X« 

K£»C&-f5. SUttLTH, SfttS^-B- 
A, MJi^'fA. xh^^'fA. f h7tHD77 

X i^+tf^OX-T^WB. n-A^-y-x ->7a 



#B8¥6-1 7 2 33 8 

^Jl^XtTX £*X ~M V7*nfcMl/"<>|f><S©# 
SfciSHfc**. mt«©fttt?g*, T-7"5 1 D57h> 
*©5*h>*. 2-tTnUFX N-*?»gDU]* 
>§©75FS. N, N, N, N-T-h-^^?;^^. 

[0 0 19] ^^©ffifflMtt. R*JWfc*V>TIIW** 
[0 0 2 0] *«WO*ftfc±5EJSI4. DDfi> *^JD 

[0 0 2 1] 5Sft5 0-3 0 or. jifSb 

<»1 2 0-2 5 O'CtftSfcfn.S. JItU: DiS<LTt> 

•3ffi<-TS,i:S^aS©^T?^flJ[r^S. £&, *n© 
JEETJtt. Sftl 0-1 50kg/cm ! G. $?£L<tt 
15~120kg/cm ! G«n5. irnjcDiSEE 
T«3Sfi±. BliTWfCM, !inJ:t>ttETtt 

[0 0 2 2] SiSWWtt. MS. JEE7J. «4«S*©l8fe 
*V»TBa«l»Wa±!Wi5.5T?, ifSb<Bl~l 6 

R9MB0. 1-1 0«WJ-CAV». 
[0 0 2 3] 

[*M^j] bit. *fijfc*sai«c±DasK»i/<R 
wrs«t, *s^am?,^js«si©*(cis^$nsfc© 

[0024] HKMl 

1 0ml©Xx>WXS^-h^I/-7"fC. **3AJ 
Kl 0 Omg (lmmol), ^DDhUX (MJ7 
xX;P*X7W» ;V-rX7A2. 9mg (0. 003 
mmol) . 1, 1' -HX ($>7xX;M*X7-f /) 
7int>3. 3mg (0. 00 6mmo 1) . J-Yy 

ft. 5 0 kg/cm 2 GC^^<t5IC*^^EAbfc. 

toitMtftLfc#& i 8 oucim&u 2nn^bs« 

[0 0 2 5] EJSHTfc. *- P-7"&Siatt?^ 
*S^X^n-Vh^77-f-K±0»«fLfc«S*. r- 

7fn57 v><r>w\mp>om^^>\i>mznLx, 

8 2. 4mo l%7?fet5fc„ 

1, 1' -tX (-771-^*77^/) 7xD-fe>£ 
[0 0 2 6] *JS«aili:^«IC^tfciPg*T-7*5 1 D 



-921- 



(4) 



-172338 



6 



2 mo 1 XTSofc. 
[0 0 2 7] mi 2 

1, l' -MX (~J7x.-)l#X7j /) yx.a±ym 

[0 0 2 8] *IS«ltH*fc»«fUfclSft. 
1. 7mo 1 

[0 0 2 9] |gffi«313~6 



JO 



*-;P*X7wy) ^>2. 6mg (HJg«3) . 1, 
5-h'X (y7i-WX7-f/) ^>*>2. 6mg 
(mmW4) , (4S, 5S) - (+) -4, 5-bfX 

(i^x-ji^x^/p^w -2, 2-v*?vi/- 

1, 3-vttV7>3. 7mg . (R) 

- (+) -2, 2' -fcfX &y x-)V#7>y 4 S) 
1, 1' -K*7**3. Omg (H»W6) SJBfcfc 

S{ 1 fc^Lfc. 
[0 0 30] 
[31] 



n m m 


r -yfo5? hy«50iR¥ (%) 


3 


76. 0 


4 


75. 6 


5 


76. 2 


6 


80. 1 



[0 0 3 1] sasm 

&2. 86g (28. 6mmol), y^DDhUX 
(bU7x-;WX7>f» J^^A3 4. 2mg 
(0. 0 3 6mmoi)> 1, 1* -tfX (y7x^ 
7xDt>3 9. 6mg (0. 0 7 1mm 
ol), Th7^7<Allml$ttii^ 30 
3 0kg/cm 2 GJ;:&£«k5l£* 
Jte*!^b&3j*5 2 0 0t:fc#fiU 2 

[0032] &fc&7&> 

9 2. 4mo l%T&ofco 
Jt««2 

5 0 m 1 ©Xf h ^ 1/-^IC b 'J 7 (7ir 40 

5\^7*h>) ^x-^Al 4. 2mg (0. 0 3 6m 
mo 1) , ^^*X7>f>l 32mg (0. 36m 
mo 1) , rh7^Al 1ml fefta*, 
*T?+#m*l/m 30kg/cm 2 Gi;:fc:£,J;5£ 
***£EAU 2 0 0 < CT2fir^*^ftia ! a$ff^o 

fc. &fc, ro>ftHi«fcp-h;i.x>x;v*>il6 0m 

g (0. 3 lmmo 1) , i*3AjR2. 8 6g (2 
8. 6mmo 1) £flD** *rt**HtT+»«SIU& 
3 0kg/cm 2 G\zte%&o\Z7k%&J£Al,tz<> 
JD^#U^^6 2 0 0 < C^#^L, 4fifPfl**ft;S« 50 



[0 0 3 3] K**7ft* 
7 0. 7mo 1 %7?$>-dTz 0 

**3A^B©ftt)r3fcji*Tl/>f >»9 8mg (lm 
mo 1) fettJHU Rfcfl«£2 0 Ottb&fiWtt* 
26011 1 fcW«tel/TR**fro&. 
[0 0 34] **fl|li:W«fc»«fb&tt*, r-^ 

9. 3mo 1 *T*ofc. 
[0 0 3 5] ttKN3 

1, I' -If* (y7x-UX7^/) 7xD-fe><Z) 
ftbDfch'J7x^MX7>f>3. 2mg (0. 0 1 
2mmol) ftffitifc^4SOSW8tH«K:K«Sff 

[0036] mmmitmm\z»«rvrcmm, r-y* 

1. 9mo l%Tfeofco 
[0 0 37] 

0, ;Pf-»)A«l»Wtffly*X7>i' >fb^©#«E 



-922— 



(5) 



&M¥6- 1 7 2 3 3 8 



ft%n\mmm& 1-9-2 



<7»3WMf ©o^ 

W^Jlll^S^mffiffi* 3-5-17 
tt3MHJMI«Kl|rft# 1-9-1 



-923- 



